We conducted a randomized trial to assess the effectiveness of F-18-fluorodeoxyglucose (FDG) positron emission tomography (PET)-assisted management in patients with severe ventricular dysfunction and suspected coronary disease.
Severe left ventricular (LV) dysfunction due to coronary artery disease (CAD) is associated with high morbidity and mortality despite advances in medical and device therapies (1) (2) (3) (4) (5) (6) . Heart failure, a frequent complication of this condition, is also associated with significant health care costs (4) . Although revascularization might be beneficial, perioperative morbidity and mortality often temper the enthusiasm to operate on such patients (7) (8) (9) . Undoubtedly, these patients have much to gain when revascularization is beneficial but also much to lose when it is not helpful. For this reason, methods have been developed to define viable recoverable myocardium.
Positron emission tomography (PET) imaging with F-18-fluorodeoxyglucose (FDG) is considered the most sensitive viability imaging method for predicting LV function recovery (10 -13) . Several observational studies have shown that FDG PET can identify patients with viable myocardium who are at high risk for cardiac events if they do not undergo timely revascularization (14 -20) . However, because of their design, these studies could not determine whether clinical decisions assisted by FDG PET imaging actually altered patient outcome.
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The primary objective of this study was to determine whether patients whose management strategy included FDG PET imaging to assist in decision-making, had improved clinical outcomes compared with standard care where FDG PET was not available. In our experience, many patients are referred for viability imaging without recent knowledge of their coronary anatomy. As such, a secondary aim was to determine whether patients with or without recent coronary angiography gained a clinical benefit from management assisted by FDG PET imaging.
Methods
Details of the enrollment criteria and protocol are summarized in the following text. Full comprehensive details of the methods and design have been published separately (21) .
Patients from 9 centers were enrolled between June 2000 and September 2004. The study was approved by the institutional review board at each site, and all patients enrolled gave written informed consent. Patients. Candidates for enrollment were patients being considered for: 1) revascularization or revascularization work-up; 2) transplantation work-up; or 3) heart failure work-up; or 4) any patient for whom FDG PET viability imaging might be considered useful by the attending physician for decision-making and who met other inclusion criteria. Patients were identified from heart failure clinics, cardiology inpatients, cardiac catheterization laboratories, surgical referral rounds, and nuclear cardiology viability imaging referrals. Eligible patients were included if they were over 18 years of age; had an ejection fraction (EF) Յ35% documented by radionuclide ventriculography (RVG), LV angiogram, or echocardiography; had a high suspicion of CAD on the basis of one or more of the following: coronary angiography; previous revascularization; previous myocardial infarction (MI) (Ն4 weeks) verified by chart review; and/or positive stress perfusion imaging for scar ϩ/Ϫ ischemia (reports were reviewed by a cardiovascular nuclear imaging specialist). Excluded were patients in whom a definite decision had already been made for revascularization or transplantation such that the attending physician would in no way alter management on the basis of any potential viability findings; and those who had already had FDG viability imaging. Also excluded were those: with comorbidities that would likely affect survival over the study duration; Ͻ4 weeks post-MI; already identified to be unsuitable for revascularization; requiring emergency revascularization; with severe valvular disease that required surgery; or who were geographically inaccessible. Imaging. Patients underwent RVG imaging at baseline. The RVGs were acquired with a standard electrocardiogramgated equilibrium technetium-99m red blood cell blood pool imaging protocol. The EF was measured from the left anterior oblique 45°acquisition (22) .
Those randomized to the PET arm underwent imaging at 1 of 4 sites (see Appendix). The PET perfusion imaging was acquired at rest with a standard protocol with rubidium-82 or N-13-ammonia as described previously (21) (22) (23) . For FDG imaging, nondiabetic patients were studied after an oral glucose load (21) (22) (23) , whereas an insulin-euglycemic clamp was used for those with diabetes (21) (22) (23) (24) .
PET IMAGING DATA ANALYSIS AND INTERPRETATION. All images were submitted to the PET imaging core laboratory for standardized processing. An automated method of image analysis was applied to the perfusion/FDG PET imaging data to yield quantified measures of the extent and severity of scar and mismatch (Fig. 1) . These parameters were included with clinical parameters in a previously derived model that yielded a point estimate and 95% confidence interval (CI) for predicted LV function recovery after revascularization (21, 22) . Patients were classified as having low, moderate, or high likelihood of recovery if adequate revascularization could be achieved (low classification was considered when the upper confidence limit of the predicted EF change was 3% or less; high classification when the lower confidence limit for predicted change was above 3%; and moderate for those with confidence limits (21) , the extent of total viable myocardium, the extent of mismatch (all as a percent of the LV), and the likelihood for recovery was faxed and delivered to the attending physician or surgeon (21) . The physician or surgeon would then make a decision whether to proceed with revascularization (or revascularization work-up in those without recent angiography). Randomization and interventions. Block randomization was performed. The randomization was pre-stratified by whether the patient had had angiography within the preceding 6 months and by the study center. Physicians and staff were unaware of allocation before randomization.
Masking was employed where feasible, including masking of the allocation process, the outcomes using an adjudication process, and the interim analysis.
FDG-PET-ASSISTED MANAGEMENT ARM.
When FDG PET identified significant viable myocardium, "revascularization" or "revascularization work-up" was recommended depending on whether or not the patient had recent angiography. When PET identified predominantly scar tissue, "no revascularization" was the recommendation. When the PET report was available, the physician or surgeon would then consider the imaging data in the context of the individual patient and make a decision to proceed or not proceed with revascularization (or revascularization work-up in those without recent angiography). In circumstances where the scar was large, aneurysm resection could be considered at the physician's and surgeon's discretion.
STANDARD CARE ARM. Standard care proceeded without FDG imaging available to the physician. An alternative test for viability definition could be considered. We were aware that some patients could have "vessels which were unsuitable for revascularization." Such patients identified before recruitment were excluded from enrollment. Patients who were directed to undergo angiography but were subsequently considered to have "unsuitable anatomy" continued to be followed in their respective arms on an intention-to-treat basis.
For both arms, once initial testing and evaluation were completed, the physician or surgeon would then consider the imaging data in the context of the individual patient and make a decision to proceed or not with revascularization (or revascularization work-up in those without recent angiography). Every effort was made to ensure that all procedures and subsequent revascularizations were booked within 8 weeks of randomization. The management plans were In each set, the top panels are the raw perfusion (left) and raw F-18-fluorodeoxyglucose (FDG) uptake (right) polar maps; the middle panels are the normalized perfusion (left) and FDG uptake (right); the lowest panels are the scar score (left) and mismatch score (right); color scale in the lower panel is shifted to allow visualization of defects (this does not affect the score determinations). (Patient A) Predominantly scar in the anteroseptal are inferolateral walls and apex. Of the total left ventricular (LV) myocardium; 31% was scar and 3% was mismatch. Interpretation was that there was a large scar and a small amount of hibernating viable myocardium and that the patient would not be expected to improve after revascularization. (Patient B) Partial mismatch (mixture of scar and hibernating myocardium) in the large defect involving the inferior wall and apex and extending to the anteroseptal wall. Of the total LV myocardium; 8% was scar and 18% was mismatch. The interpretation was that there was a large amount of hibernating viable myocardium and that the patient would be expected to improve after revascularization.
reviewed at 8 weeks after randomization. Revascularizations directed by initial work-up (with or without PET) were considered protocol revascularizations. Their associated hospital stays were not counted as events. Cardiac event variable definitions and measurement. The primary event of interest was the occurrence of any of the following within 1 year of randomization: cardiac death, MI, or hospital stay for cardiac cause such as unstable angina or heart failure. Secondary outcomes included time to occurrence of the composite event and time to cardiac death. Events were assessed by telephone interview every 3 months. All events were reviewed and verified by an adjudication committee blinded to the randomization allocation. In our initial design, cardiac transplantation had been included in the composite end point (21) . This was an important event to capture for the planned cost analysis. However, we are aware that cardiac transplant can be considered a positive rather than a negative outcome. Hence for outcome analysis, patients with cardiac transplant were censored at the time of cardiac transplantation.
The definitions of each variable and the timing of their measurements have been described previously and are summarized in the following text (21) .
Cause of death was determined from the death certificate and included death presumed to be tachyarrhythmic (i.e., abrupt loss of cardiac output and pulse without prior circulatory collapse and with no evidence of shock or pulmonary edema at the time of loss of cardiac output) or death from other cardiac cause (i.e., 5 min or more of circulatory collapse before loss of cardiac output and pulse with evidence of shock or severe pulmonary edema before loss of cardiac output and subsequent death).
Myocardial infarction was defined as 2 or more of the following: ischemic chest pain lasting at least 20 min, accompanied by documentation in the medical record of new STsegment elevation Ͼ1 mm in at least 2 contiguous leads, new left bundle branch block, evolution of creatine kinase (CK) rise Ͼ2ϫ normal or CK-myocardial band above upper limit of normal, or new Q waves in 2 contiguous leads.
Procedure-related MI was defined as the following: 1) coronary artery bypass graft (CABG): an enzymatic MI reflects cases with increased CK-myocardial band Ն70 or troponin-T Ն1.5; clinical MI includes positive enzymes plus 1 or more of the following: new Q waves, new lack of R-wave progression, or new wall motion abnormalities; 2) percutaneous coronary intervention: post-percutaneous coronary intervention MI was based on the elevation of the CK-myocardial band Ͼ3ϫ the upper limit of normal or by the occurrence of new Q waves.
Cardiac hospital stay was defined as hospital stay for a cardiac cause such as unstable angina, worsening heart failure, or non-protocol late revascularization.
Unstable angina was defined as anginal pain that occurred at rest and lasted at least 20 min or angina of at least Canadian Cardiovascular Society (CCS) class III with onset within 2 months or that was distinctly more frequent, longer in duration, or lower in threshold (i.e., increased at least 1 CCS class within 2 months and was at least CCS class III in severity).
Worsening heart failure was defined as: change of functional class (i.e., increased at least 1 New York Heart Association functional class in the last 2 months); change in clinical examination findings (new S 3 , rales, elevated jugular vein pressure not previously noted); required adjustment of diuretic therapy; acute pulmonary edema; or cardiogenic shock. Statistical analysis. The sample size of 206 patients/arm was chosen to provide the study with 80% power for distinguishing between an event rate of 50% and 35% in the 2 arms, allowing a 2-sided type I error rate of 5%, a crossover rate of 2.5%, and a further 10% lost to follow-up (21) .
Primary analyses were conducted on an intention-to-treat basis. One interim analysis was performed once 50% of the patients had accrued, to determine whether the PETdirected approach was beneficial or hazardous. O'BrienFleming group (25) sequential stopping rules were used to maintain an overall significance level of 0.05. Significance boundaries were symmetrical, with alpha ϭ 0.019 for the interim analysis and alpha ϭ 0.043 for the final analysis.
Baseline characteristics of patients in the 2 arms were compared by using the t test for continuous variables and chi-square test for categorical variables. An uncorrected chi-square test was used to compare the proportion of events in each study arm. A logistic regression procedure was employed to adjust the comparison of these event rates with significant covariates that predicted outcome.
Categorical variables, including the components of the composite event, were analyzed by using an uncorrected chi-square test followed by multiple logistic regression analysis. Survival analyses were used to compare event-free survival. Kaplan-Meier survival curves were compared with the log-rank test. Proportional hazards methods were used as appropriate.
To address secondary objectives, intention-to-treat analysis was only undertaken for subgroups where there had been stratification before randomization or where the parameter significantly impacted the effect of FDG PETassisted management or standard care on the outcome. This was the case for patients with and without recent angiography for which there was a priori stratification before randomization.
Because a patient's course might not adhere to the recommendations of the PET imaging, an additional post hoc analysis was conducted to determine the outcome in the ideal circumstances when decisions adhered to PET recommendations. Thus, an "adherence" group was defined among patients in the PET arm. This adherence group included patients: 1) who underwent PET; 2) who had moderate or high amounts of viability and adhered to the PET recommendations by undergoing protocol revascularization or revascularization work-up; and 3) who had low amounts of viability so did not undergo protocol revascularization or revascularization work-up or underwent aneu-rysm resection because of a large scar. Patients who had events before PET imaging or before revascularization or revascularization work-up were excluded from this post hoc outcome analysis, as these events may have partly driven revascularization or revascularization work-up. Inclusion of these patients would not allow determination of the benefit of following the PET recommendations. The "adherence to PET" recommendations group was compared with patients in the standard care arm.
Finally, PET might add benefit after other stress and viability testing. Thus, in a post hoc analysis, patients with previous stress or viability imaging testing enrolled in the PET arm were compared with the standard arm with or without at least 1 test performed before or after randomization that could be used to assist with decision-making.
Results
Nine sites randomized 430 patients. Coronary artery disease criteria listed previous angiography (remote or recent) and/or previous revascularization as 1 of the criteria in 349 patients. In 25 patients, a history of MI, verified by chart review, was the single criterion listed. In 29 patients, positive stress perfusion imaging was the single criterion listed. In 28 patients, both MI and positive imaging were listed. Patients were randomized to FDG PET-assisted management (218 patients) or standard care (212 patients). The baseline characteristics were similar (Table 1) .
Eighteen patients (9 PET arm, 9 standard arm) with LV dysfunction who initially seemed to meet inclusion criteria were found to have an EF Ͼ0.35 on the RVG done at the time of enrollment. Although these patients were randomized inappropriately, they were followed and included in the intention-to-treat analysis. Additional patients were enrolled to ensure that a sufficient number of patients met all inclusion criteria. Hence, 430 patients were enrolled in the study.
In the PET arm, 207 patients underwent PET imaging. Eleven did not. In the standard arm, 5 underwent PET imaging (after another initial test) and 207 did not. The PET image quality was considered poor in 4 cases (1.9%), owing to poor FDG uptake, and fair in 16 cases (7.7%).
When image quality was poor, the perfusion data were used in combination with the best interpretation possible from the FDG data. The attending physician was informed of the poor image quality.
In the PET arm, 58, 103, and 46 patients were considered to have high, moderate, and low amounts of viability, respectively; 104 (47.7% of group) underwent protocol revascularization. Of these, 71 (68%) underwent CABG. Five patients underwent late revascularization (109 total revascularizations).
In the standard arm, 74 (34.9% of group, p ϭ 0.007 compared with PET) underwent protocol revascularization. Of these, 55 underwent CABG (74%; p ϭ NS compared with PET). Nine patients underwent late revascularization (83 total revascularizations). The effect of PET-assisted management was not modified by having or not having revascularization (p ϭ NS for interaction). Coronary anatomy. Among the patients with available angiography data for review (recent pre-randomization angiography or post-randomization), 268 of 300 (89.3%) had 2-vessel, 3-vessel, or left main disease with Ͼ50% stenoses: 148 of 165 (89.7%) patients in the PET arm compared with 120 of 135 (88.9%) patients in the standard arm (p ϭ NS). Distal disease of Ͼ50% in at least 2 distal segments was noted in 51 (30.9%) PET arm patients and 47 (34.8%) standard arm patients (p ϭ NS). Distal disease in the left anterior descending coronary artery was noted in 28 (17%) PET arm patients with angiography and 23 (17%) standard arm patients with angiography (p ϭ NS). A small number of patients (10, 3.3%) did not have a significant stenosis at the time of the post-randomization angiogram in spite of meeting 1 or more inclusion criteria (6 in the PET arm, and 4 in the standard arm). Because our goal was to determine the added value of FDG PET among patients being assessed for viability and these patients had been referred for such and because these patients met the inclusion criteria set and had been randomized, these patients were included in the primary intention-to-treat analysis. Cardiovascular events. One-year follow-up data was completed for 209 patients (96% of randomized) in the PET arm and 209 patients (99% of randomized) in the standard arm (Fig. 2) . First events were cardiac death (n ϭ 29), MI (n ϭ 13), and cardiac hospital stay (n ϭ 94). Two patients were censored at the time of cardiac transplant, which occurred before any cardiac event. Thus, 136 patients experienced an event of interest; 45 patients had cardiac deaths. The cumulative proportion of patients who experienced the composite event was 30% in the PET arm and 36% in the standard arm (relative risk 0.82, 95% CI 0.59 to 1.14, p ϭ 0.16). Two events in the PET arm occurred before PET imaging.
Characteristics of Patients at Entry
For all patients, the hazard ratio (HR) for the composite event, in the PET arm compared with the standard care arm, was 0.78 (95% CI 0.58 to 1.1, p ϭ 0.15) (Fig. 3 ). For patients with EF Յ0.35 on RVG at the time of enrollment and after excluding those identified as not having significant coronary stenosis, the HR was 0.77 (95% CI 0.55 to 1.09, p ϭ 0.14). Cardiac death. There were 19 cardiac deaths in the PET arm and 26 in the standard arm. By intention-to-treat analysis, the HR for cardiac death was 0.72 (95% CI 0.40 to 1.3, p ϭ 0.25) (Fig. 4) . Further analysis was undertaken for the subgroups with and without prior angiography, because this was defined a priori and there was stratification before randomization. There were no differences between PET and standard arms for those who had recent angiography (relative risk ϭ 1.29; 95% CI 0.57 to 2.95; p ϭ 0.69).
Among 206 patients without recent angiography, 1 had a noncardiac death and 4 dropped out, leaving 201 patients. There was a significant reduction in cardiac deaths in the PET arm compared with standard care: 7 of 99 (7.1%) versus 17 of 102 (16.7%) (relative risk ϭ 0.42, 95% CI 0.18 to 0.98; p ϭ 0.036). The HR for the PET arm was 0.4 (95% CI 0.17 to 0.96; p ϭ 0.035) (Fig. 5 Mantel-Haenszel (log-rank) test for differences between 2 survival curves; chisquare ϭ 2.1, hazard ratio ϭ 0.78, 95% CI 0.58 to 1.1, p ϭ 0.15. PET ϭ positron emission tomography. (Table 2) . Adherence to PET recommendations. Among the 218 patients randomized to the PET arm, 207 had PET imaging. For those who underwent PET imaging, 156 of 207 (75.4%) adhered to the PET recommendation. Table 3 describes why patients with high or moderate amounts of viability on PET did not undergo revascularization workup or revascularization. Table 4 tabulates the reasons why patients with low amounts of viable myocardium underwent revascularization or work-up. Among the patients with low viability: 1) 3 had aneurysm resection; these patients were considered to have adhered to PET recommendations, because scar had been identified and appropriate treatment ensued; 2) 8 patients did not adhere to PET recommendations: 5 had revascularization, 1 had attempted revascularization that was not successful, and 2 had revascularization work-up without revascularization (Table 4) .
Thirty patients with high or moderate amounts of viability underwent revascularization work-up without getting revascularized. Reasons for these patients not undergoing revascularization are listed in Table 5 . Figure 6A shows the distribution of patients who adhered to recommendations on the basis of the amount of viable myocardium. Adherence rates were 86.2%, 66.0%, and 82.6%, respectively, for high, moderate, and low amounts of viability (p Ͻ 0.05 moderate vs. others). Figure 6B shows the distribution of patients who underwent protocol revascularization or revascularization work-up in each group: 86.2%, 66.0%, and 23.9% for high, moderate, and low viability, respectively (p Յ 0.01).
In the post hoc analysis, which compared the "adherence to PET" subgroup with standard care, previous CABG had a significant association with the outcome (HR ϭ 2.1; p ϭ 0.0003). Adjusting for this, the HR for the "adherence to PET" subgroup was 0.62 (95% CI 0.42 to 0.93, p ϭ 0.019) (Fig. 7) . Other testing. In the PET arm, 86 patients had a stress or viability imaging test in the 3 months before randomization. Table 1 .
Reasons 
Discussion
To our knowledge, the PARR (PET and Recovery Following Revascularization)-2 study is the largest randomized study to evaluate whether FDG PET-assisted management has a beneficial effect on clinical outcomes and is the first randomized trial to evaluate viability imaging in patients with severe LV dysfunction. Although patients in the FDG PET-assisted management arm tended to have fewer cardiovascular events within 1 year, this difference was not significant. Thus the findings for the primary outcome must be considered inconclusive. Regarding secondary outcomes, by intention-to-treat, patients without recent angiography in the FDG PETassisted management arm had a statistically significant reduction in cardiac death.
From post hoc analyses, under the ideal circumstances when there is adherence to PET recommendations, a significant reduction in adverse outcomes was observed. In addition, patients in the PET arm with recent stress or viability testing had better outcome than those with testing in the standard arm and those without testing in either arm. Existing published reports and ongoing trials. Observational studies have consistently demonstrated that patients with viable myocardium on FDG PET are at high risk for cardiac death or events if they do not undergo timely revascularization (14 -20,26 -28) . However, many of these studies are small and have inherent biases in patient selection that might influence outcome. The current trial also has some potential bias in patient selection and referral, because the management course was not absolutely mandated by the test. However, this was also true for the standard care arm. Although it is not possible to prove that such clinical bias is balanced between groups, randomization is expected to balance this as much as possible.
One previous study randomized patients to PET versus technetium-99m sestamibi single-photon emission com- Rates of Adherence, Revascularization, and Revascularization Work-Up
Reasons for "Revascularization" or "Revascularization Work-Up" in Patients With Low Amounts of Viability puted tomography-guided management (29) . This study did not show a significant difference in outcome. However, only 36 of 103 patients had severe LV dysfunction. Considering the lower risk of such patients and the small sample size, the study was likely underpowered. The ongoing STICH (Surgical Treatment for Ischemic Heart Failure) trial (30) compares revascularization to medical therapy to surgical reconstruction of the LV (9). Magnetic resonance imaging (MRI) is being used for viability imaging but is not used to direct therapy. Viability testing is permitted to select patients suitable for randomization, but is not used to direct therapy after randomization. Although the trial will yield vital data regarding surgical therapies in patients with severe LV dysfunction (EF Ͻ35%), data on viability imaging will be observational and, hence, might be unable to provide an unbiased estimate of the effects of imaging on decision-making or outcome. In the ongoing HEART (Heart Failure Revascularisation Trial) study (31) , patients with EF Ͻ35% and large amounts of jeopardized myocardium on perfusion imaging or dobutamine echocardiography will be randomized to revascularization or medical therapy. Patients might also undergo PET or MRI. As with the STICH trial, useful data on the role of revascularization will arise. However, data on the role of viability imaging and decision-making might be incomplete, because patients with moderate or lesser amounts of hibernation and ischemia are not included and the use of PET or MRI is ad hoc rather than randomized. Current findings and clinical relevance. Although the lower event rate in the PET-assisted management arm would seem supportive of findings from previous observational studies, the results did not reach statistical significance, so a definitive conclusion cannot be drawn regarding the composite end point.
The observed event rates of 36% in the standard arm and 30% in the PET arm were lower than projected. This reduced our ability to detect a significant difference. Longer-term follow-up is underway and would be expected to provide additional power. The demographic data were similar to many previous viability studies that enrolled patients with severe LV dysfunction (14 -20) . Thus, the lower-than-expected event rates might reflect improvements in medical, device, and revascularization therapy (1-6,8,9) .
The randomization was pre-stratified by whether the patient had angiography within the preceding 6 months. In the patients without angiography in the preceding 6 months, a lower mortality was demonstrated for FDG PET-assisted management. At first glance this might seem difficult to understand. However, this group was sicker than those with recent angiography (older with more previous CABG and MIs, lower EF, and worse renal function). Patients with previous bypass are already known to have significant disease that is likely to be more diffuse and less amenable to repeat revascularization. Such patients are also at increased risk for redo surgery or intervention (32) . It is such patients where decisions for revascularization become even more critical. Thus, it is not surprising that a technique that can optimize patient selection of those more or less likely to benefit might have a mortality benefit in this population.
Post hoc analysis suggests that the group of patients in the PET arm who had already had some form of stress or viability testing had a significant benefit. This suggests that a diagnostic algorithm that includes PET after initial testing might provide a clinical benefit in this patient population. Interpretation here must be made with caution, because the study was not designed to compare specific types of alternate testing and because this was a post hoc analysis. Further verification of this finding in other clinical trials is required. Study limitations and other considerations. Clinical decision-making is often complex for patients with severe LV dysfunction. In previous observational studies, between 30% and 50% (mean 42%) of patients who were classified as having viable myocardium did not undergo revascularization (14 -20) . In the current study, 24.6% of patients did not adhere to the recommendations that were based on the PET imaging data. This likely reduced our ability to detect a difference in the primary outcome analysis. The extent of viability is 1 of several factors that might influence a physician's decision for a given management course and thus impact subsequent outcome (33) . Physicians must balance the best available information on the likelihood of recovery versus patient risk often due to other comorbidities. That FDG PET data do impact decision-making is supported by the data in Figure 6 , showing that the likelihood of revascularization or revascularization work-up depended on the amount of viable myocardium. The current data also support that there are often other factors that complicate decisions and influence outcomes (33) . The positron emission tomography adherence group versus standard care arm. Mantel-Haenszel (log-rank) Test for differences between 2 survival curves; adjusted hazard ratio ϭ 0.62, 95% CI 0.42 to 0.93, p ϭ 0.019.
